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THE COMMANDERS’ INTEGRATED TRAINING TOOL FOR THE CLOSE COMBAT
TACTICAL TRAINER: FUNCTIONAL ARCHITECTURE (DESIGN)

Background

The research note provides detailed documentation on the recommended design of the
Commanders' Integrated Training Tool (CITT) stand-alone application. The CITT is designed to
provide commanders and training developers with ready access to information concerning the
Close Combat Tactical Trainer (CCTT), existing CCTT training support packages (TSPs), and
guidance and tools for modifying and developing CCTT TSPs. This system is but the latest step
in the development of the methodology originally defined by Campbell, Campbell, Sanders,
Flynn, and Myers (1995). It is designed to provide commanders and unit trainers with the tools
to maximize their training experience.

This documentation takes the form of numerous Integrated Computer Aided Manufacturing
Definition or IDEF@ diagrams, IDEF@-based documents, and text-based data sources. The
documentation of this system is fully supportive of existing Army Training Information
Management Program (ATIMP) Systems requirements as indicated by the Department of
Defense (DOD) Enterprise Model development, approval, and maintenance procedures
(Department of Defense, 1993) and supported by the Federal Information Processing Publication
183, Integration Definition for Function Modeling (IDEF) (U. S. Department of Commerce,
1993). These documents facilitate the future integration of CITT with the Standard Army
Training System (SATS) and the Automated Systems Approach to Training (ASAT).

Purpose
The short-term purpose of this model is to detail the objective CITT design.

The long-term purpose of this model is to capture a complete design for an application that
can be built at a later time. This application is designed and intended to automate the training
exercise development process for the CCTT. The goal is to provide training developers with a
simple yet powerful tool that allows them to develop task-based training exercises following a
common rule-set.

Scope

This model depicts the overarching, top-level process for the creation, implementation, and
management of structured, simulation-based exercises developed for use in the Close Combat
Tactical Trainer. This process provides the capability for the user to review information
concerning the Close Combat Tactical Trainer and the concept and methodology for developing
structured training as defined by Campbell, Campbell, Sanders, Flynn, and Myers, (1995) and
refined by Campbell, Deter, and Quinkert, (1997). Additionally, it serves as a tool for the review
and modification of existing structured, simulation-based exercises and the creation of new
exercises developed for use in the Close Combat Tactical Trainer. It is comprised of four
functional architectural processes and supporting activities. Together these are the processes and
activities required for the successful completion of structured training in CCTT.



Building upon the design produced and lessons learned as a result of the initial CITT Project
and outlined in the initial CITT report (Gossman et al., 1999), the CITT Team expanded the
design of the CITT for the CCTT. The focus was on both near- and long-term capabilities for
the CITT design and included an expansion of the initial attempt to describe innovative ways to
conduct training using the CCTT. As demonstrated in the design documentation, this training
will be done using both paper and electronic media-based delivery methodologies and will
reinforce the use of the cognitive approach originally outlined in the initial CITT report as
defined by Gossman et al. The results of this initial design were provided to the government as
research products at the end of the original CITT Project. The CITT-2 design focused on CITT
refinement with two objectives in mind. The primary objective was to provide a blueprint for the
overall refinement of the existing CITT for inclusion into ATIMP Systems (vice simply for that
of SATS). The secondary objective was to provide guidance for the development of a second-
generation prototype CITT in stand-alone and distributed versions. This document expands upon
and refines the documentation. This design includes lessons learned as a result of formative
evaluation as identified in the CITT-2 final report as defined by Gossman et al. (in preparation).

As noted in the previous CITT Project, the IDEF@ models of the CITT design are critical
elements in the development of an automated tool designed to facilitate the development of
structured training. They are key enablers in that they provide a common framework, an
understanding of the processes, and the knowledge required by all individuals involved in the
development of those components required in developing structured training exercises.

The Army's training system as exemplified in FM 25-101 (Department of the Army, 1990)
provides Army units with the capability to perform their training missions and tasks in order to
improve and sustain unit readiness. The functional architecture identifies and details the
processes and supporting activities required to accomplish the development of a fully automated
training development system. It describes "To-Be" functional requirements for executing
training development for CCTT, from the analysis of CCTT systems capabilities through
evaluation and management of training products related to training in CCTT. It is an analytical
decomposition of the functions, processes, and activities identified in Campbell et al. (1995). It
uses Department of Defense Enterprise Model terminology where appropriate.

The IDEF@ models are hierarchical, graphical representations of the functional process and
supporting activities that further define, clarify, and explain the functionality of CITT. The
models show inputs, controls, outputs, and mechanisms (commonly referred to as ICOMs) for
each activity, the relationships between the activities, and the information transfer between the
activities.

Together the architecture and models are the means to develop an automated training
system. The architecture and models represent the processes, activities, and events that take
place to successfully develop structured training for the CCTT and:

e Integrate all training and exercise TSP development process functions into one
comprehensive training development system.




Support the development of a complex technical architecture as well as supporting systems
architecture. The technical architecture includes linkages between the CITT (for information
and TSP development), the CCTT Exercise Initialization Tool (CEIT) (for a CCTT-based
initialization file), and CCTT (for the conduct of training). The result is a system-of-systems.

Provide a tool for:

v' Learning about the CCTT as the objective training support system,

v’ Learning about structured training,

v' Developing structured training support packages in support of a unit’s Mission Essential
Task List (METL),

v’ Transmitting these packages to training and training support personnel (military and
civilian), and

v' Assessing the impact of CCTT training on overall Army training.

Identify and detail the functional requirements, the component systems, and links between
this system and training functional processes and activities, such as the SATS and the ASAT.
This requirement provides a means by which to ensure that prescribed training tasks and
methodologies remain current with Army doctrine.

The documents provided in Appendixes A, B, and C detail the CITT "To-Be" Design. As

such, they contain data concerning all activities of the CITT design. From a macro level, these
include:

Examine CITT. This component provides information concerning CITT, its intended use,
development, capabilities, and limitations as well as detailed guidance on navigation options
for the user.

Learn about CCTT. This component includes information concerning CCTT, its innovative
uses, development, capabilities, and limitations. It includes up-to-date CCTT system-specific
information in graduated levels (to attend to the needs of casual & specialized users) as well
as information concerning how to train using CCTT based upon a task-based, structured
methodology.

Produce Training Materials. This component includes a "how to" prepare and use structured
TSPs based upon the structured, simulation-based methodology. It provides information for
reviewing the structured training exercises within CITT, and how to select, modify, or create
a CCTT exercise. This is the most complex component of the system and includes links to
sources of information concerning weapons systems, doctrine, and tactics as well as to all
archived exercises developed in and subsequent to the initial Structured Training for Units in
the Close Combat Tactical Trainer (STRUCCTT) (Flynn, Campbell, Myers, and Burnside,
1998) and the follow-on STRUCCTT-2 projects (Deatz et al., 1998). Additionally, it
includes a linkage to the CEIT that generates a CCTT initialization file and populates critical
data fields used in the development of a training support package. Finally, this component
includes extensive tutorial/help features based upon lessons learned by various contract
teams and as described by Campbell et al. (1995).



e Coordinate Support Functions. This component provides information and general
"housekeeping” functions internal to the application. It includes the actual links for
uploading and downloading archived CCTT exercises. It also includes a tutorial/help feature.

Viewpoint

Training development and training management are the primary focus of these models. As
such, these models are but one viewpoint that can be considered in the detailing of the CITT.

This collection of documents is referred to as a "functional architecture." It includes the
For-Exposition-Only (FEO) diagrams and appended activity and ICOM data, the expansion of
the FEOs into functional descriptions that include the FEOs with supporting narrative data, the
Node Tree or Chart diagrams, and a process flow diagram focused on the Produce Training
Materials node. This functional architecture provides a depiction of the training methodology
and functional processes and supporting activities that best show the entire process so that
subsequent development efforts will provide required functionality. The CITT includes such
diverse functions as the delivery of information concerning the training development process and
the creation and maintenance of CCTT-based tactical unit TSPs performed at echelons from
platoon through battalion/task force.

The viewpoint of this model is on the unit trainer as the training developer. The full
development of this system to support unit trainers requires a wide variety of skills and
knowledge and requires the teamwork and interaction of training managers, training developers,
information technology specialists, trainers, training evaluators, training policy managers,
training policy writers, training resource managers, and proponent representatives.

Contents
The following documents are included as Appendixes to this Research Note:

e IDEF@ diagrams and supporting dynamic data exchange (DDE) documents that detail the
activities and all associated ICOMs are included in Appendix A. The U.S. Army Training
Support Center (ATSC), acting as the executive agent for the Department of the Army,
requires these documents for all Army information systems as mandated by the DOD
Enterprise Model development, approval, and maintenance procedures (Department of
Defense, 1993). Often referred to as "For-Exposition-Only" or FEO diagrams, the IDEFQ
details the functional model that is a representation of a system's functions and the objects
that inter-relate those functions. In an IDEF@ model, each process/activity is shown inside a
box with inputs, controls, outputs, and mechanisms illustrated by the arrows connected to the
diagram as shown in Figure 1.




Control
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Figure 1. Top-level FEO diagram with ICOMs

v' Inputs represent materials or information transformed or consumed by the activity,

v" Controls represent constraints on the activity with respect to how, when, and/or if an
activity is performed. Controls are not transformed as a result of the activity,

v' Outputs represent materials or information that are produced by the activity, and

v Mechanisms represent a person, machine, or other non-consumable resource used to
perform the activity.

All IDEF@ models have a hierarchical structure. Each individual diagram has a "parent” or
source diagram except for the top-level diagram that sets the bounds or limits of the model. A
parent diagram can have up to eight "children" that help to break out the activities for a particular
function within the parent diagram as shown in the Figure 2. Those activities that do not require
further exposition will have no children as indicated by the line across the upper left-hand corner
of the activity. The appended supporting DDE documents expand upon these FEO diagrams by
providing narrative data describing both the activity and associated ICOMs to include notations
where deemed appropriate by the originating author. In most instances, ICOMs will carry-over
to a child diagram. However, in some instances, ICOMs are tunneled, meaning that further
exposition is not conducted. This can be true from either the point of entry (meaning from a
parent) or the point of exit (meaning to a child) on the diagram. An arrow with a square at the
end indicates ICOM references to external sources not directly affecting the model.

Actvity 1

Activity 2
A2

Actvity 3 [ >
A3l

Actvity 4 | .

A

Figure 2. Child FEO diagram with varied ICOMs



¢ An enhanced version of the IDEF@ model documentation is included as Appendix B. Itis
commonly referred to as a functional description document. This document details the
activities and all associated ICOMs by displaying individual activities and their associated
ICOMs on a single page. These documents simplify the description of the model for the
uninitiated. In these documents, individual activities are defined and ICOMs are traced
within the activities on the same page. Because ICOMs are typically used in more than one
activity, definitions for all ICOMs are found at the end of the document.

e A series of "Node Trees" or "Node Charts" is included as Appendix C. Although not as
detailed as a FEO, these diagrams provide a quick index for locating activities within the
hierarchical structure of the source FEO diagrams. As shown in Figure 3, these documents
simplify the navigation within the model for the "non-activity model specialist."

Activity
A3
Activity Activity Activity Activity Activity
A1 A2 A3 M AS
= Activity « Activity  Activity = Adivity = Activity
» Activity « Activity « Activity = Activity « Activity

Figure 3. Node Tree diagram

Subsequent diagrams (or children) detail the decomposition of activities to their lowest
possible level. All told, there are 62 separate activities found on 18 FEOs within the "To-Be"
model. Collectively, these documents provide a thorough description of the proposed CITT
model. The expert data modeler can easily use them to complete the design and initiate the
development of the object CITT system.
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Appendix A

IDEF@ Diagrams and Dynamic Data Exchange Documents
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Appendix B

Functional Description
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Appendix C

Node Tree Diagrams
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